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September 26, 2008

Mr. Michael Gaul
Port of Coos Bay
P.O Box 1215

Coos Bay, OR. 97420

SUBJECT: COOSBAY RAIL LINK (LINE) BRIDGE CONDITION ASSESSMENT
Dear Mike

Enclosed 1s the Final Bndge Condition Assessment Report for the Coos Bay Rail Link in accordance with Task 5 of
our contract We have completed a review of the 2007 Osmose Railroad Services, Inc. Bridge inspection Reports and
conducted visual inspections of the bndges on the Line  We have developed opinions of anticipated bndge costs
associated with resuming rail operations, along with short and fong-term bridge system costs and costs to remove the
bnidge system and replace all bridges with new structures This report documents our study methodology and findings

As you know, David Evans and Associates, Inc (DEA) is a national leader in sustainable design and management
solutions, and has consistently provided its chents with award-winning approaches to transportation, energy, water
resources, and land development design. planning, and management. As a result, the company has consistently ranked
among Engineering News Record’s Top 100 Pure Design firms in the U S and among the leaders in many of its local
markets

We have extensive expenence In transportation projects, especially in Oregon, and have the capability to provide
design-build services for our projects In July 2008, the ODOT Rail Division retained our to firm prepare a Bridge
Condition Study on 331 significant (length greater than 100 feet) short line railroad bridges, which included bridges
from nearly ali short lines n the state. Qur cost estimates are based upon our extensive experience with bridge work in
the Pacific Northwest, as well as experience derived from ODOT Rail’s Bridge Condition Study

In the last two years, we have successfully delivered design and construction engineering services for six Coos County
bridges. We are a recognized leader for steel truss bridge rehabilitation in Oregon and have most recently been
selected to provide professional design and construction engineering services for the rehabilitation of the Coos Bay
Railroad Bridge, which is a significant steel truss bridge ‘We have a umque understanding of the cost of construction
mn Coos County For more about DEA, please visit our web site at www.deainc com.

If you have any questions, please call me at (503) 361-8635

Sincerely,

DAVID EVANS AND ASSOCIATES, INC.

o —

Jeff Parker, P E.
Project Manager

cc: Sandra Brown, Troutman Sanders LLP

530 Center Street Northeast Suite 605 Salem Oregon 97301 Telephone 503 361 8635 Facsimule 503 361 B65%
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Coos Bay Rail Link Bridge Condition Assessment
Final Report

Project Background

The Oregon Intemational Port of Coos Bay (Port) 1s secking to acquire the Coos Bay Rail Link (Line) from the
Central Oregon & Pacific Ralroad, Inc (CORP) The location of the Line 1s between rmilepost 652 114, near
Danebo, OR and milepost 763 130, near Cordes, OR The Port retained David Evans and Associates, Inc (DEA)
to perform a condition assessment (Study) of the bridges along the Linc. The findings of this Study are included
and summanzed in this report, to be submutted to the Port on Scptember 29, 2008

Purpose and Need for Report

The objcctive of this report 1s to provide opinions of costs to bning the 107 bndges located along the Linc
(reference Attachment 4 for bndge location maps) to a condition that would allow the Line to reopen as well as
anticipated short+term and anticipated long-term costs of the bridge system associated with owning and opcrating
the Linc

The Study 1s based upon a visual asscssment of the bndges, quantification of repairs bascd on recommendations
noted 1n bridge inspection reports completed by Osmose Ralroad Scrvices, Inc (Osmose) in 2007. and
devclopment of an opinion of probable bridge system costs which a new owner may cncounter  Three costs for
cach bndge have been evaluated—thosc anticipated to open the Line to traffic (immediate), those anticipated to
occur over for the next 5 years (short-term), and those anticipated to occur beyond 5 vears (long-term)

Existing Information

Rail Line Location and History
The following bnef narrative 1s provided for the uscr of this report to understand, in context. the approxamate age

of the bndge structures studied and ownership since construction The Linc 1s approximately 111 miles long and
located entirely in Oregon, while traversing portions of Coos, Douglas and Lane Countics

The Southem Pacific Railroad (SPRR) opened the Line from Eugene to Marshficld (now know as Coos Bay) min
1916 The sccuon of the Line from Eugene to Coos Bay 1s the proposed Coos Bay Rail Link  SPRR sold the Linc
on December 31, 1994 to CORP

The existing bridge svstem was designed and constructed for a Cooper E-50 — E-60 design load  Thus load
carrying design capacity 1s % of a new rail bndge designed today

Osmose Railroad Services, Inc. (0:

The Port provided to the Study Team the Bnidge Inspection Reports completed by Osmose 1n 2005 and 2007 Due
to the large size of these documents, only the 2007 reports are bound 1n this report for the Port as Attachment |
and we understand that the 2007 and 2005 Osmosc Reports were included n Volume I and IV respectively of
Reply of the Orcgon Intcrnattonal Port of Coos Bay. filed Scptember 12, 2008

DEA has reviewed cxsting Bridge Inspection Reports completed by Osmose ir 2007 and tabulated pnontized
repairs noted 1n thosc reports, which were provided by the Port of Coos Bay
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Study Organization and Methodology

The primary clements of the Study arc

s Existing Osmosc data collcction and tabulation

» Bndge Inspections

¢ Dcvelopment of opintons of cost for recommended repairs
Each of these Study activities is descnbed below

Existing Osmose Data Collection und Tabulation
The 2005 and 2007 Osmose Bndge Inspection Reports summanzed and priontized recommended repair work for

cach bndge This repair work was quantified from both of the inspection reports for each bndge From this work,
thc Study Team was able to identifv the repasrs that were rccommended in 2007 but not noted for 2005 Note that
much of the work identified in the 2005 report as Priority 2 and 3 remains on the 2007 report as maintenance
deferred By cxamination of repair work completed in the 2007 Osmose reports, we csamatc approximately less
than 1% of the repairs rccommended by Osmose 1n 2005 were complcted by the ime the 2007 Osmose inspections
were conducted. We understand that in November 2007, CORP put forward a cost estimate for Phase | bndge
repairs of $6 75 million, which appears to be based on prionty 2 repairs, and a cost estimate for Phase 11 bndge
repars of $3.75 muthion, which appears to be based on pnionty 3 repairs. We have been told by the Port’s counsel
that no dctail was provided for these cstimates and that the back-up for these cstimates was not provided to the
Port in response to discovery scrved on CORP  As noted below, DEA has provided summary and detaled
estumates for the repairs needed for these brnidges by prionty based upon 2009 dollars

Bridge Inspections

The Study Team conducted visual inspections of the bridges (with the exception of Bndge No 716.40) on the Line
from September 13th to September18th Field reports for the 2008 DEA Visual Inspections are included in
Attachment 2 of this report  In addition, the Study Team conducted an annual inspection of Bndge No 716 40 and
this report 18 included as Attachment 3 of this report

The following narrative has been included for an understanding of the level of review involved for three gencrat
categories of bridge inspcction

I A visual inspcction 18 the basic inspection and 1s conducted for obscrvation review, no matcnal tests are
performed The observations take place from the bndge deck and/or areas accessed by foot below  For this
Study, visual imspections were conducted to revicw the Osmose routine Bridge Inspection Reports and to
identify obvious additronal damage which may have occurred since the Line was embargoed  In addition, this
visual inspection was conducted to correlate the Study Tecam’s understanding of the bndges’ conditions and
general statc of mantenance with the repair recommendations contained in the Osmose report

2 Anannual or biannual routing inspection builds on the visual inspection and 1s gencrally the industry standard
inspection for routine inspections A structural member condition inventory 1s asscmbled for cach structural
element (bcam, column, pile, cap ctc )

3 A detaled mmspection represents the next level of ispection and is generally conducted prior to a major bridge
rchabthitation or 1n order to cstablish a safc load capacity A detailed inspection includes the cvaluation of
each structural element for its condition, which s a more in-depth, time intensive inspection than a routine
mnspection and can include supplemental equipment to include ladders, mechanmical Iifts, and boats A detailed
inspection can include hmited matenal testing, including limited bonng of representative imber members to
establish if any intenor detenoration 1s occurring: and for steel, the actual steel thickness 1s measured to
detcrmine the remaining structural section, A structural member condition inventory 1s assembled for each
structural clement (beam, column, pile, cap ctc ) This inspection includes a load capacity analysis based upon
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the remaining structural section for cach member Calculations and a summary of the load capacity are
submitted in a load rating report

None of the mmspection catcgonces include underwater inspections unless scour or other problems arc noted Both
the routine and detanled inspections include an itemization of repairs for cach bndge  Our tcams also prepared
ttemized repair recommendations and costs for all visually inspected bridges based upon the 2007 Osmose
inspection report and any additional data gathered during the visual inspection of cach bndge

Cost Estimating

Osmose Bridge Repair Recommendations
The Osmose Bridge Inspection Reports pnontize recommended bnidge repair work based on the following

designations, which we have also used 1n our report’

Priority 1 — Emergency: Stop operation over the structure and perform repairs immediately, There are no Priority
1 repairs noted i the 2007 reports  The visual inspections by DEA did not find new Prionity | repairs required for
bridges, however, duc to ship/bndge unrcported accidents. scour associated with high flow cvents, debns
colhsions with bridge ¢lements, etc which may occur prior to opening the Line, we recommend the new rail
operator conduct a visual track and bndge inspection immedhately prior to opening the Ling  Also, during our
visual mspection, shdes were noted along the rail Line that stop opcrations and would need to be clearcd and
stabilized prior to opening the Line

Priority 2 — Condition is unsafe and could cause failure at any time: Rcpair as soon as possible Condition must
be monitored continually until repairs have been compleied Reparrs classified as Prionty 2 are recommended to
bc complete prior to opening the Line to rail traffic

Priority 3 — Condition could become unsafe and should be monitored frequently: Repair in the near future

Priority 4 — Condition is substandard and should be monitored. Condition may require repairs within onc to five
vears

Priority 5 — Either no defects or only minor defects were found Rcpairs not rccommended at this time, but
condition of structure should be momitored

Rail Operation Considerations Influencing Bridge Costs
The following discussion rclates to the costs to immediately open the briidge svstem to traffic, as well as short- and
long-term bridge svstem costs and how they arc influcnced heavily by the intended operational plans for the Line
If the usc of the Line changes and additional capacity (heavier cars and faster speeds) 1s required, the cost to
maintain and improve the Line increascs  All costs noted in this section (Prionity 2, 3, 4, Rchabilitation,
Replacement, and Removal) are noted 1n Figures 1 and 2 located in the Summary of this report  More detailed
calculations for these costs 1s contained in Attachment 3 of this report

A railroad with mited freight, sccking to maintain the Line with mimmal expenditures, will keep operating with
the rail Line under the conditions which ¢xisted prior to the cmbargo, 1 ¢ E-60 maximum loading. slow speeds less
than 10 mph on bndges. all rul cars loaded to meet the E-60 loading capacity. and spacing of cars to avoid having
maximum loaded cars adjacent to cach other  The imitial cost to get this bridge system up and running under the
opcrating conditions in place prior to the embargo 1s the cost of the Pnonty 2 repairs. In addition, this rallroad
bridge system may cost approximately $1,200,000 annually to correct new Prionty 2 repairs identificd duning
annual bndge inspections However, there will also be unantictpated and indeterminate expenditures This
amount 1s influenced by the continued past practice of deferred maintenance (Prionty 3 and 4), which delayved
maintenance until they become a Pnonty 1 or 2 This 1s the pnmary assumption for development of costs to begin
operations, as well as short-term and long-term bnidge costs identificd in this report  This 1s the assumption uscd
by ratlroads to operate a lime for profit, with hmited revenuc or freight  This method of management of a bndge
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system can be mantained indefinitely However, with this mcthod, at some point 1n time, the continued
detenoration of the system will yvicld uncxpected and relatively large expenditures to correct ncarly 100 vears of
deferred maintenance. When this time will arnive 1s not known However. our opinion 1s that the largest
cxpenditurcs will occur when currently designated Prionty 3 and 4 repaurs for the stecl truss spans in the system
(especially the Siuslaw and Umpqua River) arc dcemed by future bndge inspectors to be Prionty 1 or2 When
this occurs. n order to maintan operations, the Port can expect large unplanned expenditures, which are
tmpossiblc to fully quantifs or schedule We cannot determine if this pomnt 1s 5, 10 or 50 years in the future  The
only way to avoid unanticipated expenditures of a bridge sy stem this age 18 to proacttvely invest i the bndges to
arrest detenoration and restore the condition of the bndge system by reversing several decadcs of deferred
maintcnance.

A railroad with a plan to gradually incorporatc improvements to upgrade the Line to E-80 standards, while
matntaining current operations at the E-60 maximum, would slowly upgrade the bndge system with the average
speed being 30 mph The cars would still be loaded to mcet the E-60 loading and require spacing of cars to avoid
having cars hauling maximum loads adjacent to each other The imihal cost to get this operation up and running
would mncludc the Prionty 2 and 3 repairs  This railroad will cost approximatcly $750,000 per year to mantain
and another $1,750,000 per v car for upgrades changing out structures on some sort of pnonty basis (probably
matched to speed) This means current repairs are donc to mauntain the E-60 standards but portions of the Ling
would be upgraded to E-80 and higher speeds over a long period of time  This method of ratlroad operations will
slowly begin reversing the deferred maintenance of the bndge system

A railroad with an immcediate need for increased capacity improvements to upgrade much of the bridge systemtoa
higher standard now, meaning we would stll operate with E-60 engines but could handle E 72 rail car [oads
(286,000 pound cars) on the bndges and tunnels whilc having a lower speed, the average could start around 25
mph This bndge systcm would cost approximately $70,000,000 to get up and running, the big change being
heavier rait and ties on bridges  This would require a more detailed study of the bndges currently carrving the
lighter loads to be assured that the current steel bridges could handle the hugher loads  This bndge system will cost
approximatcly $500,000 per ycar to maintan and another $1,500,000 per vear for upgrades for approximately 15-
20 ycars to fimish the upgrade cycle

Cost Estimating Methodology
Opinions for five pnmary costs (immedaate cost to start operation, short-term (within 5 ycars), long-term (beyond

5 ycears), rchabilitation, and complete replacement costs) were developed for cach bndge  Calculations for cach of
these costs arc containcd 1n Attachment 3 of this report  In addition, the estimated cost to remove all of the bndges
has been calculated These costs have been summanzed in Figures No | and No 2 of this report

The basis of cost was developed by quantifying the repair recommendations and applving unit costs for each
repair In addition. these costs include an allowance for design and construction engincering. All costs assume a
competitive bid for the work by qualified general contractors i the spring of 2009 [t should be noted that during
repair of items recommended 1n the report, typically other damaged members that may have been hidden arc
found, thereby increasing the amount of the work from that shown 1n the report  Consistent with industry
standard, a construction contingency has been added to all costs to account for this unidentified work  All costs in
this report are assumed to be 2009 dollars  Future budgetary numbcrs should be increased for inflation
accordingly

The 2005 and 2007 Osmose Bndge Inspection Reports summanzed and pnontzed reccommended repair work for
cach bndge This repair work was quantified from both inspection reports for cach bridge  From this work, the
Study Tcam was ablc to identify the repairs that were recommended in 2007 but not noted for 2005 This
difference is assumed to represent the incremental detenoration of the Line over a two year span  Qur visual
inspections took place dunng September 2008 and our understanding 1s the transfer of ownership for the Line 1s
projected for March 2009. Therefore, there wall be six months of additional detcnoration of the Line bevond the
condition observed by our inspectors in September 2008 The Study Tcam did consider that a lack of traffic on the
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Lmne, from Scptember 2007 to spring 2009. would gencrally be favorable for decreased detenoration of the bndge
system duning this tme. Howgver, the traffic on the Line from 2005 to 2007 1s considered light and the
detenoration of materials accclerate as thev age  Therefore, these two factors were considered to cancel cach other
and the base cost of iImmediate and short-term repawrs were imereased an amount equal to the difference
rccommended repairs and their associated costs from 2005 to 2007 prorated for six months  Thts increase 1s
intended to account for six months of dctenoration of the bndge system in the Pacific Northwest chimate from the
datc of our visual inspcction 1n Scptember 2008 to March of 2009 This increase has been calculated to consist of
an additional $40.775 of Pnonity 2 repaurs, $81.100 of Priority 3 repaurs. and $442,575 of Priority 4 repairs

Another constdcration 1s that whilc the system 1s not operating, many repairs can be accomplished more efficiently
or cost-cffcctively and there may be some advantages to accomphshing Prionty 3 and 4 rcpaurs at this time
Another factor 1s that aggregating items together to produce large volume contracts can reduce unit prices  For
instance, removing a stninger while doing track and tic upgrade projects 1s much easier and should be
accomplished at the same time These types of considerations have not been included in the Study at this time, as
the methodology of the capital improvement program for this Line has not been cstablhished

Cost of bndge system adminmistration 1s not included in this Study However, this bndge system should be
inspected yearly or bicnmially  This annual cost (1dentified by Osmose) 1s approximately $50,000 00 dollars per
vear (2009 cost)

Immediate Bridge Costs to Begin QOperations
The basis of the immediate bridge repair costs were developed assuming the Line will have limited freight in the

first 5 vears with corresponding mimimal expenditures for mamntenance  The following considerations determined
our estimated cost to begin bndge system operations.

¢  Wc quanuficd Pnonty 2 repairs recommended in the 2007 Osmose reports and apphed unit costs for cach
repair
¢  We quantficd repatrs identificd duning the 2008 DEA visual inspections and applied unit costs for each repair

s  Wc have increased the valuc of the Pnonty 2 repairs by $40,775 to reflect additional detcnoration of the
bridge sy stem, which will occur from September 2008 to March 2009

e One vear cost to reestablish an annual inspcction program 1s $50,000

e  QOur routinc mspection of Bndge 716 40 (Siuslaw) recommends a load rating be performed on the steel truss
spans of this bndge prior to start of operahons  We have assumed this recommendation would hold true for
Bndge 739 68 (Umpqua) Cost for cach analysis 1s $50,000 rcsulting 1n a total cost of $100,000

Cost calculations for typical and unique repairs by bndge arc included 1n Attachment 3

The total cost of Osmose and DEA identificd Prionty 2 repairs 1s $9,211,395, coupled with the $40,775 of
addithional rcpairs antictpated for deternioration, which will occur pnior to transfer of Line ownership, $50,000 for
inspection, $100,000 for load ratings of Bndge Numbers 716 4 and 739 68 viclds a total bndge system cost to
begin operations of $9,402,170
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Anticipated Short-Term Bridge Costs (Years 2, 3, 4, 5)
The basis of the short-term bridge operating cost was developed by addition of the following considerations

e We assigned a $1,200,000 (2009 dollars) per year for a bndge maintenance budget assuming the Line would
be operated to minimize cxpenditurcs

o  Wec allowed for $50,000 per year inspection budgct.
The total short-term (four total vears) costs assuming the Line s managed to mmmimize ¢xpendrturcs 1s $5,000,000

Note The short-term bndge costs can be exceeded 1f Pnionty 3 and 4 repairs are down-graded to Prionty 1 or 2
A conscrvative upward boundary for short-term costs may be the magnitude of the Pnionty 3 rcpairs or
$15,000.000 This amount 1s approximatcly cqual to the nsk of operating the system, while minimizing
cxpenditurcs

Anticipated Long-Term Bridge Costs (Beyond 5 Years from Start of Operation)
The basis of the short-term bridge operating cost was developed by addition of the following consideranons

»  Weassigned a $1,200,000 (2009 dollars) per vear for 2 bndge mamntenance budget assuming the Line would
be operated to minimize cxpenditures

e  We allowed for $50.000 per yvear inspection budget.

The long-tcrm costs, assuming the Line 1s managed to mimimize expenditures, 1s $1.250.000 per year (2009
dollars).

Note The long-term bnidge costs can be exceeded if Priortty 3 and 4 repairs arc down-graded to Prionity 1 or2. A
conservative upward boundary for long-term costs may be the magnitude of the Pnionty 3 and 4 rcpairs or
$30,000,000 This amount is approximately cqual to the nsk of operating the svstem, while mimimizing
expenditures

Rehabilitation of Bridge System

Another reasonablc assumption for the long-tcrm bndge costs for a bridge system of this age could be assumed to
be the cost to rechabilitate and upgrade the entire bndge system with an increasc in capacity and service hife  This
cost 1s cstimated to be approximately $119.000,000 This rchabilitation would indefinmitely restore the bndge
system for the foresceable future and reduce or eliminate unplanncd expenditures on the Line, as well as reduce or
climinate unplanncd loss of scrvice resulting from the discovery of new Prionty | or 2 repairs  These bnidge costs
arc a planning level estimate based upon a competitive bid of the work by qualificd contractors Rchabilitatton
cost calculations arc noted in Attachment 3

Replacement Value of Bridge System
The cost to construct this bndge system should the Line need to be reestablished 1n the future 1s $400,000,000

This cost 1s for the bndges only and does not include costs associated with reestablishing the track, ballast, general
grading, signals, communication systems, signage, and nght of way  This cost 1s presented in 2009 dollars, which
will need to be increased for anticipated vear of construction These costs are a planning level cstimate bascd upon
a competitive bid of the work by qualificd contractors  In addition, these costs have been increased to provide an
allonance for design and construction cngincening, as well as a contingency to account for conceptual
understanding of the replacement requrements. Replacement calculations arc noted in Attachment 3

Remaval Cost of Bridge System

Necarly all matcnials 1n the cxisting bndge systcm arc hazardous wastc and consist pnmanly of creosote treated
timbers or have lcad bascd paint on the steel  The cost to remove and dispose of this bndge system (including
contractor mobilization and contingencies) 1s eshmated to be $31,840,725 This cost does not include the cost of
permitting the removal of these bndges, which pnmanly cxist in waterways influencing cndangered species As
discussed 1n the Reply Venficd Statement of Dana Sicgfnied of DEA filed by the Port on September 12. because
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work will need to occur duning the approved m-water work windows for these sites, costs for labor duning these
times will be at a premium In addition, our expenence relating to the demolition of a large stecl truss over an
environmentally scnsitive watcrway results in our opimon that any bndge removal 1in Orcgon will require work to
be 1solated from waters, 1.¢ coffer dams, and each truss span will be required to be fully coated (to contain lead),
picked up as one prece, moved off site and out of waters or wetlands, and then dismantlcd and disposcd of the lead
coatcd members 1n a legal manner, followed by removal of the concrete foundations  Our removal costs
incorporatc these factors but do not include removal costs of scveral gencrations of treated timber ties and other
matcnals. which have been routinely discarded along the Line over the years Removal cost calculations arc
included as a part of the replacement calculations noted above and are included in Attachment 3

Summary

Prionty 2-3-4, rehabilitation, replacement, and removal costs for the bndge system arc summanzed by brndge 1n
Figurcs No 1and 2 All costs arc calculated for 2009 construction. There i1s no additional allowance for inflation
due to construction in subsequent years

Rchabilitation cxpenditurcs will reduce the Port’s cxposurc to unplanned cxpenditurces, interruptions of service, as
well as increase the systems” capacity

Abbreviations used in Figures 1 and 2 below

AR Arch PCI  Prestressed concrete 17 beam
BD Ballast deck trestle PCB  Prestressed concrete box
BM . Bcam span PCS  Prestressed concrete slab
CTG Concrete “T™ gider RCS Reinforced concrete slab
CB  Concretc box IB Steel 1" beam

CBG Concrete box girder SBS  Steel beam span

CS Concrete slab SPT  Steel pile trestle

DPT  Dcck pinned truss TPCT Thru pinned connected truss
DPG  Deck plate girder TPT  Thru pinncd truss

DPLG Dcck plate lattice girder TPG Thru plate girder

DRT Deck nveted truss TRT Thru nveted truss

FT Frame trestle-all tmber WFB Widc flange bcam

OD  Opendeck WFBS Wide flange beam span

PT Pile trestlc-all timber WSP  Wide steel beam
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BEFORE THE
SURFACE TRANSPORTATION BOARD

STB FINANCE DOCKET NO. 35160

OREGON INTERNATIONAL PORT OF COOS BAY
—FEEDER LINE APPLICATION—
COOS BAY LINE
OF THE CENTRAL OREGON & PACIFIC RAILROAD, INC.

SUPPLEMENTAL REPLY OF THE
OREGON INTERNATIONAL PORT OF COOS BAY

Exhibit 4

Tunnel Report
N\



= 1) SHANNON &EWILSON, INC, =y

uemec"mcu AND ENVIRONMENTAL CONBULTANTS MIGBOUR
ONFGON
WABHINGTON

September 26, 2008

Ms. Betsy Imholt, ODOT Rail Study Director

ODOT Rail Division

555 13" Street NE, Suite 3

Salem, OR 9731-4179

RE: ODOT RAIL STUDY - CENTRAL OREGO

COOS BAY SUBDIVISION

Dear Ms. Imholt:

As per your e-mailed approval and direction o Septem coordinated with

Rail America and the Central Oregon ¢ road (CORP) to'isit a limit of four of the

nine funnels on the Coos Bay Subdivision et and tunnels are shown in

Figure 1, and more de lg’along the alignment are shown

in Figures 2 throughq. Thi bats oY of changes that have occurred in

Tunnel Nos. 13, 15, 17 aed an earlicr report to Rail America dated July 16

2007, entitled, “Tunnel In sion, Oregon,” that they subsequently

made public. We have also in¢lpd updgted Tables 1 through 11 to reflect increases in
estimated costs to reflect cost cscalations sipte our report of 2007

As per your authorization, we performed a field review and updated our condition assessments
for Tunnel Nos. 13, 15, 17, and 18 on September 12 and 13. CORP staff provided flagging
services and designated a railroad employee to escort and provide access via hy-rail to the
Shannon & Wilson, Inc. field crew during the tunnel visits. We visited and logged Tunnels 13
and 15 on September 12 and Tunnels 17 and 18 on September 13. The portals to all four tunncls
were blocked with locked chain link fence panels; however, in past months vandals had detached
the gates in order to run vehicles, possibly recreational all-terrain vehicles (ATVs), through
Tunnel 13.

The tunnel review process was undertaken by our project manager, Robert Robinson, and senior
engineering geologist, Klaus Winkler, both of whom had previously visited all nine tunnels in
order to develop the 2007 tunnel condition assessment report for Rail America.

400 NORTH 34TH STREET - SUITE 100 ]

PO BOX 300303 24-1-03505-002
SEATTLE, WASHINGTON 88103

206'632-8020 FAX 208-895-6777

TDD 1-800-833-6388
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During our review process, we noted minor changes in the nature and condition of the tunnel
support system and the condition and stability of the rock, where visible.

As stated and described in detail in our tunnel inventory report dated July 2007, we identified
and classified numerous sections in the tunnels that are in various states of deterioration and, in
our opinion, require immediate (within six months) to long- (30 to 48 months) rehabilitation

work in order to reduce the currently high risk of ro collapses to more
acceptable levels. (
Since November 2006, minor rock falls and isolated fai

tim]
in the Coos Bay Subd:vision* \/\

» Tunnel 13
— At Station 14+00, five timb

by 6 inches haye§¢

6 inches.

— Approximétely 5 tg
traffic in the Ygai

— Several small 1

» Tunnel 15

— Station 15+40 west postghifted off foot-block.

— Station 19+80 rockfall through Hole i shotcrete arch of approximately 1 cy.
» Tunnel 17

— No significant changes in last year,

» Tunne] 18
— No significant changes 1n last year.

In our opinion, the repairs recommended for tunnel sections that were classified as Repair

Level 1 and 2 in our July 2007 report are necessary to reinstate relativcly safe train passage. The
risk of future rockfalls and failing timber sets 1s high under the current condition of the tunnels.
However, the increased seepage rate in some areas of the tunnels that normally accompanies the
rainy season will contribute to an increased risk of instability and also makes the application of

24-1-03505-002-L] docrwp/LKD 24-1-03505-002
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remedial shotcrete in these seepage areas impossible and hazardous. Consequently, it may not be
safe for much of the repair work to be undertaken until the drier months of spring and summer.

We appreciate the opportunity to work with you and look forward to answering any questions
you have about the information in this report.

Sincerely,

SHANNON & WILSON, INC. 2
gﬁd’ A B

Robert A. RolTiHson -

Senior Vice President

Director of Underground Services Q

RAR/rar

Enclosures: Table 1 —\.ist o ubdivision

Table 4 — Tunnel
Table 5 — Tunnel 1
Table 6 — Tunnel 17
Table 7 — Tunnel 18
Table 8 — Tunnel 19
Table 9 -~ Tunnel 20

Table 10 — Tunnel 21

Table 11 — Estimated Construction Cost Summary
Figure 1 — Vicinmity Map, Coos Bay Branch
Figure 2 — Vicinity Map, Tunnel 13

Figure 3 — Vicinity Map, Tunne] 14

Figure 4 — Vicinity Map, Tunne] 15 and 16

Figure 5 - Vicinity Map, Tunnel 17

Figure 6 — Vicinity Map, Tunnel 18

Figure 7 - Vicimity Map, Tunne] 19

Figure 8 — Vicinity Map, Tunnel 20 and 21

24-1.03505-002-L) docrep/LKD 24-1-03505-002
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8486

9482

9+82

12474

13+83

12474

13+93

Shannon Wilson Inc

Da!:ﬂ!&ilﬂdeu!in-.ioongg!insig
genorally (no cracke or squoozing) Dry

blocks in kair conclilion, Dry,
- End of curve at ~Sta 7+00

Timber sols at 4 -spacing on wood fool blocks with tmber laggeng foot

Timber Sets on Wood
Foot Blocka with

Timber Loggang

Tumbor Sots on Wood
Foot Blocks with

Timbor Lagging

- 1= sag al Sta 8445

Timber sals at 4"-spacing on wood oot biocks with tmbor lagging  twn foot
biocks undameath pos! lypicadly i far condibon  Dry

_]- 38" sag along aast sidewall betwoon Sta 7+84 and 7+88
—433!;35!03-&555[%5&33 foot |
block undemesth past lypically fool blocks show advanced detonombon,  JOR
Remove bmber lnmg matall rockbolis _Bir-u-n:um__no_ fiva

ODOT RAIL STUDY
TUNNEL 13
Coos Bay Subdivision, Oregon
MP 669.47 to 669.94
Comments ‘Ropairs Siaal Sotn h Timber Sete Commants
iF [ oy " Wo | 9/12/08 Vish
North Portal @ MP 66947 __ l| _
ogﬂns_-..nnn_n_w_vﬂun N..un_n!._.oﬂ — o I -
Shotcrete ovor steal sets st 2-spacing shotcrate 15 4°-8" theck, Concreto
—_lined dich extends 2* below TOR . —_ —_ _ o
" |Shaterete over stes] sels at Z-spacing shotcrets 1 flush with sioel sets {~8
0" thick), Timber kagging likely shil in pince, Concroto bnod ditch nds 2'
below TOR, Sevoral dnp locations, hoavy dnp from wost spning kno al \
Sta 2+80 el
Shotcrote over stec scts at £-spacng  sholcrete 13 57-10°7 thick, Concrete
lined ditch cxtends 2' below TOR —
Stool scts et 4'-specing vsad 85 jump scts, bmber laggang atll n place
coarso wwro mosh was installod botween sots {8et up for shotcrele
), Bedrock 0 5 - 2 5 betund laggng Concreta linad ditch 2
bolow TOR L o N e _ _
[Exposed bedrock. Faull with Z--offsel across unnel at Sta 4+38 - Inatall rockbotta (row-spacing 5 feet. five 12-long rockbolts per [
row) and apply 4™-thick stec! fiber reinforcad shokcrete 60] 432 s] -
wmber sets al 4-spaceng on cancrels curd with bmber laggng Bolloms of |(Curreni condiions of tmba liing and wood fool blocks ave fair
E..En..un.aoi_.onon t Sta 5+95 shiftod on top of concrala curb i good generally However, tmber will detenorate over bime and
Bedrock 2 - 3 5' behind lagging, bedrock appears massive with haaled imay couse problems i thosa sochons in the fulure Roplacing
mcy appearance, Concrete lned diich 2° below TOR, ditch ends at  [the tmber inng with rockbolta and stec! fiber remforced
__ |Staf+ ._Fno:o«o_nn.-.w ends at Sta 6+18 __]shoicrole 18 rocommended in the hutiurg in ordor to masniemn the
Tember scés al 4-apacing on wood fool biocks with tmber laggmng, Dry long-iorm sigbiily of the funne! Future repairs should mclude
mstalisiion of rockbolts (row-spacing 5 loot five 12-ong
—_Jrockbolis per row) and apphoation of 4°thick stoef fibar
Timbor sots at 4 -spacing on wood fool biochs !___Eiﬂli resnforced shotcroto ) ~

12"-long rochbolls per row), and apply 4°-thick stoo! fiber

remforced sholcrele

. ROD 13 90-100 {est }

._Bugn:uu..o.uau!!-nﬂiaﬂ:!-!!-oogsu
rough to smooth unfavorablo jonts direction -
Medium-tugh lo High-strongth rock (75-150 MPa) (est ).

- Rock Mass Ratng (RMR) ~85 {est ), Rock Class I,

- Largo poruons of tho crown consist of ono bodding pianc

= Viortical fauit across sochon botwoon Sin 9+04 on tho oast wall and
Sta §+56 on the woest wall ~ 2 of of'set RQD ~50-60 around fault

_]- Rock debins n ditch along both sidowalls aro ovidenco for occasonal rockf

Timber sots at 4 -spacing oo wood oot blochs with tembor taggung sn Tair
|eondibon, Dry, Bedrock consests of sandstone commonly kmay appoaranco

gﬂﬂni.ﬂ.taﬂu!&ﬂdﬁﬂug

[Exposed bedrock consists of sandslone with sillsione i nisrbeds, Sochon & |- vstall rockbolls :oi.n_unn!uvia_ five 1 ».._o...n..._nﬁn per

dry m generad, Secbon 1 roughly 24 feet wide and 25 feet high row)} and apply 47-theck stesl fiber renforced shoicrete

rewnforced sholcroto )

[Current condibons of kmber inmg and wood fool blocks sra far
o good generally However, imbar will detenorale over kme and
moy catise problems i those soctans a1 the fuluro Roplocing
tho bmbor krung with rockbols end slool fiber rerdorcod
shotcrolo s recommandod i the fudure in onder [0 mantamn the
long-form sttty of the lunnel Futiro ropers should nciude
nglotiglon of rockbols [row-specing 5 leel fva 12 fong
rockbolis per row) end apphcahon of 4"-thick ateel iber

__8-5

14+19

14+18

14+83

rarfiger

Tumber Sots on Wood
Foot Blocks with

- ' . Timber Laggmng

[Tunbor sels at 4°-3pacing on wood fool biocks with tmbor laggng
- 1°-2"-sag along wost scdowsall between Sta 12+82 and 13+24 locally
roltnd, squoezod foot blocks, bottom of bmber posts also detenorated

tent, no sgnficant overbreak throughout sacton
Sholcreled siss| sols al 2-spacing on concrels © Ecm__and.a-uu_na_u: Eﬂigggisﬁoﬁ?%
is 6°-10" thick, Shotcroto was placed over sxistng timber lagging  4'-5' widel {Voxd spoce average 3-wida)

space bolweon bedrock and shotcretod sets along cast sidawall and n

rainforced sholcrate

- 2"-8ag along wost sidowall between Sta 13+24 and 13+35
. 1= 2 5°-5ap nlong wost sidewall between Sta 3+65 and 13+64_

4:&28#3?&8938.8838!8.5!55_!‘_393 m.n__.n _al._..n.i.!_ro_._.i._n mstall mochbolts .as_iuun_:umio_ five
Rotted foot blocks and detenorated botioms of posts, tmber laggeng 15
faling out and rotted eway locally, Exposed badmck appears to bo

reinforced shotercto

~ Romovo bmber ining  install rockbolts (row-spacang 5 fool. five
124ong rockhaolia per row), and apply 47-Ursch, steel fiber

12+long rockbolis per row), and apply 4™-thck sleel fiber

| 1584

118]

|

5] 300] 1872

kL) |

5 ribs loched n ~6 n,
droppod 127 on sas!
sdo

24-1-03505-00
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ODOT RAIL STUDY

Shannon Wilson, Inc

TUNNEL 13
Coos Bay Subdivision, Oregon
MP 669.47 to 669.94
[ Stston _ Linii __Concrete Curb Commants Repairs Stoe) Sets __Sh L Tbwreis | Commants |
From To Type Set Spacing, YN | Above TOR, In - n No Rows | LF L oy [ ] No 12/08 Visk
Exposed bedrock, Separaled rock blocks in crown, obvious rockfall hazard |- Install rockbolts {row-spacing 5 feet s 12'-Jong rockbolts per 2 block of rock on 1444
14+83 487 Unlined N Jrow) and apply 6°-thich sies] fiber resnforced shotcrete 1 SL 288] 5| arch _
Timber Sets on Wood Tumber seis al 4°4pacing on wood lool blocks with umber Lagging, - Ramove timber lming, nstall rockbolts {row-spacing 5 {oet, six
Foot Blochs with detonorabion of wood foot blocks, rotted laggang 13 falling oul, 1Z-ong rockbolis por row), end 6°-lhuck apply stasl iber
14+87 15412} Tunbor Lagging N . 47-5"-sag along east sidewall from Sta 14+93 to 15+12 roinforcod shoterole . —_— 5|_ 360 _1800 ke | 25| _ 7
mmber scts al 4 -apacing on wood foot blocks with imbor lagging Rottod |- Romovo tmber lung, install rockbolts {row-spacing 5 fast s
'and dotcnorated tmber sets (3) advanced detonoration of wood toot 15'-ong rockbolts per row), and apply 6"-thick stool fibar
rofted lagging ss falling out, Exposed bedrock along ess! ssdewsll  [renforcod sholcrete
§ Timber Sets on Wood - 2"-3°-sag along west sidawall from Sia 15+00 to 15+33 {extends into ﬁ
Foot Blocks with follownng scchion - see below)
| 16+12 15+20 Timber Lagging N A — —_ wL ._EL w._.mL 10 mL &
Timber sets at 4"-epacing on wood foot blochs wth bmber laggang -
vancec detenombion of wood fool biocks, rolied taggg, Bedrock [Remove umber inng matall rockbolls (row-spacing 5 fect five
appears o ba compatent 15"-long rockbolts per row) and apply 67-thick steel fiber
- 7"-sng from Sta 15+29 to 15+33 and from Sta 15+33 lo 15+49 along east Jrenforoad shotcrele
Timbar Sets on Wood ardowall,
Fool Blocks with - 4"-5ng from Sta 15+33 o 15453 along wes! sxiowall (axiends nlo
15420 15+49 Tomber Laggng  |__ N __|foBowang section - sea below) i —_ B|_ 4501 2068| 38] 29
Timbor sots at 4"-spacing on wood foat blocks with mber laggng, Rollad - J
Tumber Sets on Wond lagging, Badrock appears to ba compelent, Romove bmber lming mstall rockbolts {row-spacing 5 feet. six
Foot Blocks with 12%-long rockbolls per row} and apply 4™-uck sieel fiber
15449 15+69 Timber Lapging _ N i —_— __frenforced sholcrels 4] 288] 1440] 18] 20 1] |
Timber sats at 4'-spacng on wood foot blocks with imber lagging - Rernove timber hrung, install rockbolts (row-apacing 5 foet sw
- Rotted Umber sats and bmber lagging along aas! sidewall batwaen 12Z-long rockbols per row) and apply 4°-thick sleel fiber
Sta 15+69 and 18+02, bedrock rubble il through laggng - rockfall hazard, fremforced sholcrele
Tember Sais on Wood - Delanorated bmber posts and wooc foot blocks along west sidawall
Foot Blocks with between Sta $5+689 and 16+14 twmber lagging 15 rotled end falling out
15469 | 16+14 Timber Laggny N . 8] ean] 3240) 40| 45} 12|
Timber scts at 4'-spacing on wood foot blocks with tmbef laggng - Rernovo tmber liung install rockbolts (row-spacing 5 feot sx
Datenorated sels, laggng, and wood foot biocks al vanous stages 1Z4ong rockbolts per row), and apply 4"-thuck stec fibor
Timber Sots on Wood - Timber lagging m 1/4-arch rotted - but mostly stll in placo - along wost  Jrosnforced shotcroto
Foot Blacks with sidewall betwoan Sta 16+34 and 16440 detenoration along backsido of
16+14 16458 _ Timbor Laggng N 9] 48] 3168 39] 44 12
Timbor sots al 4'-spacing on wood foo! blocks with hmbor lagging Rolted |- Romove imber lirung, nstall rockbolls {row-spacing 5 feat, s
Twnbor Sots with laggng conditon of foot blocks fair to very poor throughout sochkon 1Z'-ong rockboits por now), and apply 4"-lheck slonl fiber
Tumber Laggng on - Dnp from crown at Sta 16482 reinforced sholcreto
|__16+58 16+88 Wood Foot Blochs N _ _ 8|_ 432] 2232 28] ) _9
Slool sels mstalied betwean axsiing bmber sats (imber sels at 4'-spacing), |- Romuva imber solx, wood fool bincks, and umber lagging,
Stool Scts on Hhoams boards wero usnd io strap sochion togethar stool sel footings are cul |diean foolings. and apply 4%-theck sionl fiber reenforced shotcrotn
and Tinber Sels with wrplace tmbex laggryg generally dry botween sleel sols Use shetorelo to be in steet wab and for
16+80 17408 Tamber Legong | N A fooling support — _ — 1368} 17] —
Tunber sats at 4-spacing on wood foot blocks with umber lagging, Sets, Raplace wood foot biochs with sholcrate footings OR
_anau. and foot blocks generally m faw conddion Appearantly compelent |- Romove umber brung install rockbolts (row-spacing 5 faet, six
badrock closo betund lagging typically 12°-Jong rockbalis per row), and apply 4°-theck steel fibor
- Damp lagging betwecn Sta 17+20 to 17+36, Jreinforced shotcrete
- Damp and rotted laggeng between Sia 17+61 to 17469,
- Dnp at cast spnnghne at Sta 17+83
Timber Sels with - Dnip at west spnngine at Sta 17467
Timber Lagging and - 3'-4"-wido void space between laggwg and roch from 3'-4' balow east
17+08 18+27 Wood Fool Blocks N @ to bottom of east sidewall between Sta 17490 and 18+39 1 _ —_ 24] 1728] 8568] 107 116) N
Tunber Sets with Timber sots at 4'-gpacing an wood foot blocks with bmber lagging Rotted |- Remove tmber Lirung, nstall rockbotts {row-spacmg 5 foot s
Timber Laggmg on laggng and detanorated posts along west sdewall 12'-long rockboits per row), and apply 4"-thick steel fiber
18+27 18+40 | Wood Foot Blocks N . R resnforced sholcrete 3] 218 938 1 13] 4
Exposed bodrock widh apparent recent rockfall {rock fragments up (o 2'x1'x1]- Install rockbolta {row-spacing 5 feet six 12-iong rochbolts per ~1 Cy rock and wood
18+40 18444 | Unlined 8:20) row) and apply 4”-thick stee fiber roinforced shoterete 1 T2] 288 3] __Joebns in duch
Shotcroto over stocd scts sl 2-spacing on concrete curb Shotcrete Backiil vond space beiend lagging wih comoniations malanal
Shotcrete over Steel appircaton flush with stecl sots (~6"-10"-thick). Shalcrele was apphed over |(Polontally 2-wido voud spece)
18+44 19420 Sots Y [+) xi3ting timbor lagging _
Shotcrete over steel sots at 2-spacmg on concrete curh Sholcrele Backiil vord space behind Iaggng with comeniabons malonal
Shotcreto over Stecl applicabon ~4"-8"thick Shotcrete was apphoad over existng tmber laggng |[Potenimly 2 wide voud space)
18+20 19+68 Sets Y o __ . . o . — — —
Exposed bedroch in far condition, RQD ~60-70% in east sxiewall, ~80-80% J- install rockbolts {row-spacing 5 feet sx 12'-long rockbolts per f ﬁ ~1 cy rock and wood
19+66 175 Unimed i | —_ w\ crowm, ~70-80% in wesl Sidawall (el est ) row), and apply 4"-tuck stsel fiber renforcad sholcrels i _ 2| 144 648 8 ___ |dobns n dich
24-1-03505-00
rarfkgw ODOT Ral Sludy
2812008 Table 2 Coos Bay Tunnel 13



ODOT RAIL STUDY Sharmon Wison
TUNNEL 13
Coos Bay Subdivision, Oregon
MP 669.47 to 669.94
Staon Tengih, ik | Repak Level | _ Lau " Concrels Curb Commants Repars ieel Beta & i Timber Sets Cammants
From To Type SetSpacing ft | YN | Abavs TOR, | - ft No L3 n &y L No W12/08 Visit
Sieel asls a1 2'-spacing on |-beams Wire mesh wan instaliad betwoon sets |Curneni condirons of mbar knmg and wood foot blocks are fasr
Timber lnggang was left in placo  Large voud spaco betweon existing tmbor o good generally However, mber will dofororaio over e and
lagging and bodrock locally may cause problema in thasa sachons m tha luiure Replacmg
- Dnps from crown botween Sla 19+80 to 19+98 tho hmber hnng with rockbolts and stoc! fibor reinforced
shotcreto i rocommended in the fulure in order lo memiam the
long-torm siabiity of the tunnet Futuio repasrs should inchuda
installabon of rockbolts {row-spacmy 5 feet ive 12-ong
rockboits per row) and appheation of 4"-thick stesi fibar
resnforced shotcrelo
OoR
nstatishon of stec! channel lagging belwoen sioo! sofs and
19475 | 20425 50 Stoel Sats on |-beams 2 e - bacidiing voxd soeco with cementous mafonal .
Shotcroted stosl seis at 4'-spacing, Sholcreto applicabon s flush with stool |RBacidill voud spaco behind lagng with cameniations mafonal
Shotcrete over Stoel sets, Shotcrete was placed ovor axshng tmbor lagging, Sholcrete or {Polenhally 2-wde vosd space}
X125 21+7 146 Sets 4 concrulo footing throuphout soction R
Steol sots al 2'-5pacng on Hoams, Exxsing tanbor laggmng wes lofi (Current conchxona of mber krwng and wood foof bocks are fnr
place Styrofoam was usod to backfill large void spaco botwean lagiing and|to good generally Howovor tmber witl delenorats over tma and
bexirock may cause probéams in these sections i the future Replacmg
- Dnp from wos! spnngtmo at Sta 22+57 the brnbor lnng with rockbolts end steel ber remforcod
shoicreta 1s recommonded in tha luture in ordor to mamtam th
long-tarm stability of tho tunnel Fulure repairs should nclude
msininton of rockbolls (row-spacing 5 foat Ive 12-long
rockbolts per row) and opplicolion of 4™thick siool liber
OR
mstatiabor of siool channel lagging bolwonn steol sois ond
21471 | 22+57 | 126 Stool Sats on |-bearns 2 — e —_— lbackiiling voud soaca with comentious metenal S
Stesl saix at 4"-spacng on |-heams , Existing Umber lagging was loft n Ramove tmber laggng and all looso rdobns batend lagging
place, imber laggng = rolled and falling into tunnel Rock debrs colleciad |- Apply 6" Lhick sieel fiber reinforcod shotcrete batween stoel
betund laggeyg Occasional rack fall 1s ewdent {soo balow) sals, Uss shotcrola to be in steo! web und {or footng support
- Rockfall matenal and rotied laggeng on tracks along east sidewall from OR -
Sta 22487 lo 23+23 Install steel channel lagging between stec! sats and backfill voxd
space with camenbicous matensl
22497 | 23423 26 7 Sisel Sets on I-bcam i} 1872] as] -
|Steol sels at 4'gpacing founded on Fboams Exasting bmber laggeng was  [Remove bmber laggng and all loose debns betund laggng
|eft in placo, Timber laggeng rotted in places - Apply 6"-thack stocd fiber renforcod shotorete botween stecl
sets, Usa shotcrete to te in sleel web and for focting support
OR -
install siael channel laggng batween steel scts and backfill vod
spaco with cemenbous matonal
23+23 23439 16 Sleel Sais on lHboams 4 N_|_ _ 1152 29
Steel sats al 4'-spacng founded on beams  Exsting tmber lagging wes  JRomove tmber lagging and all looso dehns behind lagging
laft n place umber laggng = rofied and falling into Wwnne! Rock debna - Apply 6°-thick stoel fiber remnforced sholcrele between sioal
behind lagging, Rock/all matenal and rolted laggung on tracka s Useo sholcrolo to Ue m steel wob and for fooung suppor
along easl sidewal OR -
Install stoel channn! lagging betwoen sisel sats and backfill vo
space with comenbous matanal
23+39 23+53 " 2 Stocl Sets on I-heams . 1008 2¢)
— ] Steel sats at 4'-spacng faunded on Hbeama , Exising Umber laggmg was  JRemove Umber laggng and all loose debns behnd laggng
__o.___ in place, imber lagging 15 roliad and ready to fall inla lunnel, Bedrock |- Apply 6"-theckstool fiber reinforcod shotcrels betwoon steol
appesrs Lo ba closa behund laggng along aast sidewal, Generally ¥ lo 4" of Jsets, Use shotcroto lo ba in sleed wob and for footmg suppornt
woad space bahuind lagging in crwn, Damp 1o wol with dnpa OR -
Install steol chennel lagging betwoen stesl sats and backhll voxd
space with cemanlous matenal
23+53 23485 | 42 Stcol Sets on -beams 4 _ 3024|  224)
— - Steel sels ol 4'spacng founded on -beams  Exstng tmber lagging was  [Remove bmber laggig end al loose debns behind lagging
laft m piace roited brber lagging wilh badrock dobns batund, - Apply 6™-thick siool fibor remforcod sholerole between stool
- Day-ighted scction in crown between ~Sta 24+20 and 24+31, flowing Lse shalcrolo 1o Us m stes] wab and for foolng support
water from crown -
Install stecl channol lagging between siael sets and backfill vasd
pace with comenbous malonal xﬁ’
23495 2421 38 Stecl Sets on I-beams _ 2502| 192
24-1-03505-00
rar/kgw ODOT Rad Study

Table 2

Coos Bay Tunnel 13



ODOT RAIL STUDY
TUNNEL 13

Coos Bay Subdivision, Oregon
MP 669.47 to 669.94
Comments m-e-_l ul.l_-llu R M i
R No | Rows | LF " ¥ [
(Concrele barrel
- Crach across barrol at Sta 24+71 with somo spaliing and waler socpago
Tolad m_ 137] 9126] 60752] 1243]

Est Total Construchon Cosis
Esl_Total Construction Costs
Est Tolal Construction Cosls

Est Total Construction Costs  |$426,000

mﬂ Sub Total lor Level 1and 2 {indd Level 2-3) Ropmrs  $865,750
opairs should be completod immediately to <6 months Mobeizabon {15%) $99,883
pairs should be compictod i 0 to 12 months Contingency (20%) $133,150
paurs should be completod 1n 12 - 30 months

Est Total of Level 1ana 2 (incl Level 2-3) Consbrucbon Cost  $898,763
paurs should be compleiod in 30 - 48 months

o mmedio ropairs roquired basod on tho curmont condibons COST ESTIMATE FOR REPAIR LEVELS 1 TO §

Est Sub Total for Repairs $2 257 910
Mobilizabon {15%} $338 887
Contingoncy (20%) $451 582

Esl Total of Construchion Cost $3,048,179

/262008 Tablo 2

Shannon Wison, Inc

24-1-03505-00
ODOT Rail Study
Coos Bay Tunnel 13



Shannon Wison Inc

ODOT TUNNEL REVIEW
TUNNEL 14
Coos Bay Subdivision, Oregon
MP 681.09 to 681.18

Stanon Comments Rapairs Stoel St — Shotcrete X Timbar Bats
From To No Rows LF n cy n cy fL
0+00 [0 | North Portal & MP 881 09 e o _L
0+00 0+50 | i
Shotcrete cover over bedroch generally n good condibon, Shotorolo
0+50 0+90 relntvely thin in crown {<17) and not renforcod - —1 .
Sholcrole covor over bodrock very thin n crown (0 57 fo 17) and not spailing arcas with steed flber resnforced shotcroto fo
rounforced, thicknoss n sidewalls cstmatod lo be around 2%, Large ancas Tﬂﬁﬂgu%._ggugzﬁagase.
h spaling shotcrate in crown Crown rs built up by ono bedding plano botlom of siewalls (2°-fuck over cxisting shotcrote)
0+90 1480 N _ - — — i — — — —_ — . 7200 56]
Shotcrete cover over bedrock generally n good condihion, Shotcrets i
1480 4+51 o N reiatrvety thun in crown (<17} and not remforced ~|- —_— . -
Sholcrete over sieel sets al 4™-spacng on concrete curb relatively thin
shotcroto covor (2°-47) Top of concrate curb 18 2 to 3 inches balow TOR,
4451 4+71 2and 4 Y -3 Last three steel seis &t South Portal ere el a 2apacing e _— —_ o _
_mos_. Portal ¢) MP 581 18 —
4+71 471 2 Y -3
_JolalLength (Rt ) Total ol ﬂ 0] c_ 7200 mm_ ﬂ n_ c_
topau Lavel 45 (1)
Repair Lovel 5 (ft )
COST ESTIMATE FOR REPAIR LEVELS 1 TO 5 -
epair Level Est Tolal Construction Costs _ﬁ
i Ropmrs ehould bo completed immedmiely to <6 month! Est Total Construchon Cosls SO
Repars should bo completod in 0 fo 12 mMonths oﬁmn_c xnsuu.:oio..g.. —__ Est Total Construction Cosls S0 .
|3 |Ropairs should bo comploted In 12 - 30 months Est ._.Qloﬂzi_neﬂ.noaﬂ $68,000
R Repairs shouki be completed in 30 - 48 monihs

o No mnmedsale repairs roguened based on the current condibons Est Sub Total for Repairs
Mabszation {15%) nouS

Contingency (20%) $13,200
Esl Total of Consiruchon Cest $29,100

24-1-03505-00
ODOT Raul Study
Table 3 Coocs BayTunnaol 14



ODOT RAIL STUDY Shanncn Wison, Inc
TUNNEL 15
Coos Bay Subdivision, Oregon
MP 720.73 to 720.14

Rapairs Bioel Sats Rockbows | Shotorwis | Goncrite Timber fets Tomments |
" [

Set Spacing, A Y.

r—r—

[Remove timber sats and lagging and wnstall rockbolts n Crown
and sidowalls (row-spacmg 5 loot s 14 Hong rockbolts per now)

ond apply 47-theck stool fibsr resndorced shotcrote
12| __8-* 4536/ 57] 53 4
tamibar sals and laggng andd install rackbolts m crown

and siiewals (row spacing 5 feet, sx 14 long rockbolts par row)
and apply 4"-tinch, steel fiber resnforcad shotcrete

[Romave tmber sets and lagging and matall rockbolts i crown
and sidewalls (row spacing 5 fect. s 14° long rockbolts per row)
wnd apply 4"-theck stesl ibar renforced sholcrele

Remove umber sets and laggang and inatall rockbolts n crown
ond sxiewalls {row spacing S leet. tan 14'-iong rockbolts per row}
And Apply 4™-theck slonl fbor ranforced shotcnse

20 Y 8 3|__az0] ms2| 14 ® __9
Tmmber sots n lar conction, dry (Currunl conditions of limber inmg 8 i fax to pood gonerally
Howewer kmber wilf dotoncrate over kme and may cause

rocikbolls frow-spacing 5 fesl, &1x 12 -long rockbolls par row) and
oppheabon of 4™-thek sicel fbar remnforced sholerets )

umbaer sets, sp 1-2 [t, shoared oftsel joants, dry n general ambar seis vl Laggeg and snatall mckbolls m crown
o sadewally {row-spacing 5 feed, ton 14 -omg rockbalts par row)
and apply 4"thick steel fber remforced shotcrele

Rothing umber gots, sp -2 M1, shoared, offsot jomia, wel - 8 mber se1 foll o the
wnnel on 0TS/ 2007 st approcamatsly Sta 3+28

Rotung lmber sets spaced 1 5 dry m genaral - the aaat % arch segment of the
ambor set located al around Sta 3 +43 fefl nin tho unnel on 0171872007

Remove tmber sets and lagging and install rockbolls {row-
apacing 5 feet, ton tn twolvo 15-long rochbaks por row) and
apply 4"-thech stoel fiber rondorcad sho'croto. The constructon of
naw linar may roquirs the use of stesi aota for tsmporary and

[Roting tmber sets. spacnd 1 I, heavy dnppng

spacmng 5 feel sxx 14 Hong rechbolts par row) and Apply 4°-ttweh

240
[ Roting trmiber posts along west sxdo, spaced 15 ft Removo imber sets end tagging and mstall ruckbolls (row- _ B
stesl [ber renforced shotcreta 2

Wood nbe faer condilon - Timber sats were shoicretad dunng repars m November Section may requere more sholcrele between tre existng bmber
12006, Rockbotis were mnstaliod m crown and saiewalls norh of caved noollspsed area  |sets for completon -

or romove curment krang and roplace with addhons! rockbolts
lond a 4" ek oppiscahon of shaicrelo

iiiiu&i.uii‘#_& spacng) wero malalied after a cave
n/coliapse occurred n Lhe wes! sadewall In Novembar 2006, remaning sechon consest
of arch sagments onty (placod on & wal plato supportod by m-place Umber poats) Low-
strength concroie was used w backfill ema bolwenn and balund sivel se°s. Rockbolla
andéor Sping wero matalied through out the sachon

24-1-03505-002

rarhgw CDOT Rmi Study
920/2008 Table 4 Coos Bay Tunnel 15



ODOT RAIL m._.—._ DY Shannon Wison, In¢

TUNNEL 15
Coos Bay Subdivision, Oregon
MP 720.73 to 720.14

Concrets Curd Comments Rapars Sinel Seis Rockbols Shotcrete Concrata Timber Rets Commenia |
N | Helght abave TO f Mo | Rows | LF o " L No W12/08 Visat
nbs with longiutknnl cracks in seversl tmbers - Tanber sats were shotoreted Seron may regure more shoitrete belween tho oxstng Gmbor
dunng repairs i Novamber 2006, Rockbolts wen mglallod in crown and scdownlia sots for complobon
or remova currant krung and replnce with a 4" thick apphcaton of
shotorels
-._. ht" tmber sets nummerous offssts, poor condrion - Timber sats were paruaty Sechon may requie more sholcrete batweon tho oxaing mber
shoicreted in sdewalls dunng repasrs ;1 November 2006 Rochbolts were maislied n sefs for complenon -
cromm dunng repars or remove curront kmng and ropiace with pddibonal rockbolts
_ ond o 4° tuck apphcabon of sholcrate
Caved arsa up ~15 ft (et 10t 15cyof Bn:-__._li_.lh muﬂﬂ:iu-ﬂ_lsa
uaﬂ!l_..a-_oau-.uu‘oa 4 fest slool channel lagging was ns‘aled
___Jand arches and crown wero bachfilod with shoicrole
" |Rottad tembor and crushed butt joints Bowed scts along east sslewall wone renforced _z!.si___._.ll.r._._..n matel rochbolts {row-spacing 5 feal esght
with rockbolls recently 1o Inn - Iwo rockboits in each sidowal - 17 4ong rochbolts por
rowr), and apply 4™-theck strel fber resnforcod shotcrate
. j s| eool 72| 23 2] 1
Steel sats. spaced 151t For long-lerm siabiily rumove hmber laggiig v!_!.n-__o!o!
_!....g “thick sholcrele Over exposey ground belween snf - .
4
Timber sets, spaced 1 5, with polyursthane grout Sandaston® 8xposad in 1/4 erch Currerd condton of bmber kning 18 foir o good generally -
Howovor tmber wall defrnorate over o and moy cause
m thase sochons m the luture Ropinaing the bimber
g with rockbolls and slee! Sber rewforced sholcrole 18
recommended m the luturn 0 order to mamimn the long-torm
stobdity of the tunne! Future repaws shoukl include wistatahion ol
rockbolls {row-spacing 3 fued, Bx 12%jong rockbaolts per maw] and
g apphcaton of 4°-thck stool or renforend shalcrate
Rotied tmber and crushed bu't jomts,
—Y
v —_ —_
-1
Y 800] 1872 — 26 18
{Good wood sels dry spaced 2 R nsniogn_s:-la:e!.g 1 Inw to goad genecsily
Howsver nmber will dotonorale over tne and may causo
ms m these seclions i the fulure Repiacing the ttmber
with rockboita and sirel fiber remnforeed sholerale ss
rorammandad m the lidure ; ortor to montun the bng-herm
stabdily of the funnel Fulure repaws should include wistafahon of
s (row-spacing 5 fest five 12°-long rockhoXs per row)
and appicabon of 4"k sipel e rerdorend shoicrele
Sieel jump sets Umber sezy. wet ama al Sta 12+50 - one aplil 38t hangng down in arch [Remove Limber sets and bmber fagging between siesl ump sets.
place 4"-hach sholtrole over exposed yround and be steel sots
inio shelcrate apphcation 2684) 33 37 20]
Steel sots coversd with shotcrele mmnor dnps  scatlersd mmssng sholcrele i arch
8
Wood nbs sp 2 ft, good condion dry sand doposds at oe of posts at Sta 11+25 Camront condions of imbor hiwng 1 fae to Rood genarnly - - )
Howover timber wiil deicnorate aver ime and may causp
m these sections it the fulure Replacing the kmber
umng wiih rockbolls and siool fiber rewnforce«d sholorele s ~10 % of wood
n the fudure in order 1o maintaun the long-term blocks are
stabdiy of the lunnol Future repawrs should include msialaton of rotted & crushod -
rockbolts (row-spacing 5 lest five 12 -ong rockbolts per row) s -
and appicebon of 4"tk stool fber renforced sholcrele downgraded to
24]_1 8784 12 82Repariovel 4 __
Sisal nbs spaced 2 ft coverad with shotcrete dry Nw— _ _




ODOT RAIL STUDY
TUNNEL 15
Coos Bay Subdivision, Oregon
MP 720.73 to 720.14

y—

Shannon Wiison Inc

m!.—ﬂ!- Curb

Comments Repairs

R | YN | Heightsbove TOR, In

 Commanis

j

12000 Visn

Curren! coniimns of hmher knmg 18 far o good genorally
Howovor tmber wil delenorale over ftne and may ceuse

1Good wood sets dry spaced 2 ft

kning with ruckbolis and sioof Kher roinforcod sholcrofe &

e apphcabon of 4”-thick sies! fber remicroad sholcrele

jprobloms in these sachions in the future Replacing the lonber

rscommendad n the futune o ondor to mntom Ihe long-larm
siabily of the lunng! Future repiwrs should inciuge mstalfaton of
rockbolts trow spacng 5 leel, five 12 -ong rockbols per row)

Stool ribs spaced 2 ft, coverad with shotcrote dry -

Gaod wond sats dry, spaced 2 i Current condons of txmiber kning i3 fas 1o good genorly

place 4-lheck shotcrete over 0xposod ground and e sloed sots

| 1440

168+61 |18+85 -

i arch locally

Concrate Bamel longriudinal crecks In both skies some displacemen along cracks  [Support sidewnls

e Inchel work may requare probe holes lo delermine
theckness of concretn and depth ko compotent badock

ench sxdo Al a 5 spacang, bolt length estmated (o bo 12 feet

Toual |

R opa shoukl be complatad immadiataly to <6 manths
[Rep should be completed in 0 to 12 moaths
[Repars should bo completsd in 12 - 30 months
’ MR should bo completod in 30 - 48 months
: igiiigfs M condrions

COST ESTIMATE FOR REPAIR LEVELS 1TD 8

Est Sub Total for Level 1and 2 {n1 Levet 2-3) Repars  $451.487
Mobiization (15%) $67 720
Conbngency (20%) $90,283
Est Total of Lovel 1and 2 (inci Level 2-3) Construchon Cost  $809.480

raikgw

ODOT Rail Study
Cooa Bay Tunnal 15



ODOT RAIL STUDY
TUNNEL 16
Coos Bay Subdivision, Oregon
MP 721.52 to 721.64

Shannon Wilson Inc

Sst Spacing,

YN

Comments

m-—._ll

| |41

I

- 14"-1%" opon crack on cast sxdowall and 4" opan crack on wost wall at

Sla 0+10

- Honzontal erack along west sidewall from Sta 0+11 to 0+55, offset In
cos up lo %",

- Honzonlal crack 14" open along eas! sidawall from 0411 to 0+55 cther

Shotcrete over stoel scts st 2 5-spacing on concrote cwb,

- Dnps noar canter hino of crown betweon Sta 1+21 and 1433

- Damp with discoloraton along cenlter lino of crown at Sta 3+53 and &t
Sta 3+83

- Damp spet on west sde of crown al Sta 4+00

|Seepage in crown with enpping locally and orango discoloration

[ory

=< |=€|=C|=<

—g_agisgggznai?—osgngg

|ory Orange discoloraton

Intormuttent crachung In shotcrate applcation along contar bne of crown

- Seepago at wast spnnghno at Sta 5404
- Hoavy dnpping and ceacoloration at Sta 5+11,

rasihgw

Hoavy dnpping along wost springiine botwoen Sta 5+52 and 5+57, Fiowing
wator al contact of stool aats and concrola barrol

IConcrele barrel Damp with local dnpping
- Flowmng water above spnngiino in wost sidewall al Sta 5+84 and 5+92,

|South Portal @ MP 721 64

—OJ(Est Urut Rates_$5300/por sal)
0|(Est Unut Retes_SSwper LF)_
_"0|({Est Unit Raos_$110/per €Y)_

gl

4
2

[

q

ol

g

0|

oo

o

o 9

Esl Tolal Construchon Costs

Est Tolal Construcbon Costs

Table 5

Est Sub Total for Repauws
Mobilization {15%) $0
Contmgoncy {20%) $0

Est Total of Construchon Cost 50

24-1-03505-002
0DOT Rail Shudy
Coos Bay Tunnel 18



ODOT RAIL STUDY Shannon Wison Inc

TUNNEL 17
Coos Bay Subdivision, Oregon
MP 727.70 to 727.83
Station — Lining — Comments Repaire Bieei Bors Rockboks st Concrata Timber éets_[Comments
From To Set Si [ No Rows. LF [ oy " oy n No |9/13/08 Visit
—0+00 | 000 Concrete Portal _ _
- Damp from Sta 0+25 1o 1+28
- Crack in E-sidewall 8t Sta 0+52,
- Crack in W-sidewsll ai Sta 057,
- Crack al centar bna of crown from ~Sta 0472 1o 1428, v muddy balast
- Ditches along both mdes arc filled wath silt and gravel depth detches ISt O0+00 10
0+00 1+28 Concroto Bamret appoar io be al lasst 18" below ral . N 2450
Shatcreis over slesl sets at namow spacing on concrats cwrb, Apphcation 18
rolatvoly thn {~4"-lhick) Exisbng tember laggung was coverad with
shotcrele possibly Track 8 sunk in mud
- Flowmng water fram ¥-arch on E-sicewall {est 5-10 gelfmm) a1 Sta 1439
1+28 1443 Shatcrato over Steol Sets | 116 _ Y 8 _ .
Sholcrels over siesl sets at 2'- specing on concrete curb, Thechness of
application 18 batwesn 3" and 8", thnnor m crown generally, Abundant drps.
shotcrele 18 diecolored st many jocatons funnol dnes up arsund Sia 2+30
1+43 | 2+45 ShotcrotoovorStooiSots |~ 2 Y | ____8 gonornlly, Very muddy track _ I
Shotcrels over slesl sels at 4'- spacing on concrota curb, Thickness of
applicabion 15 batwesen 4" and 6", thnner m crown gonorally, Scattered dnps,
sholcrele 15 discolored i many locations Track rines up and ballast starta
2+45 3+39 Shotcroto ovor StooiSata | 4 Y _ |___ 8 lo become wviaible belween Sta 2+50 and 2+60 . =
Sholcrete aver steel sets at 2- spacing on concrolo curb, Thickness of
|__3+38 385 Shotcroto gvor Stool Sets 2 Y B icabion 18 belween 4° and 6", thnner m crown gonerally
Shotcrets over steol sots al 4~ spacing on concrete curb, Thickness of
3+65 4429 Sholcreis aver Sleal Sets 4 Y ] ication 18 betwoen 4° and 67, thnner i crown genarally, Dry.
Shotcreto over stool sofs al 7- spacing on concrete curb, Thicknoss of
4+29 4¥52 Shotcreis over Stesl Sets 2 Y 6 — ication 13 botwoen 4 and 67, thmner » crown gencrally _
wnber scis at 4'-spacing on concrela curk with Umber lagging Dy (Curmant condiions of umber kung and wood “oot blocks are
faur to good genarally Howaver bmber will dotencralo over
Tumbor Sots on Concrete ume and may cause problems in thesa sachons m the future
4452 4+80 Curb with Tambor Lagaing | 4 Y .8 Repiacing the umber inng with rockbolts and stoe! fiber .
mber sats at 4'-spacing on wood foot blocks with tmber Iagging, Dry reinforcad shoicrete o recorymendad in the futuro 1In ordor (o)
Tambor and foot blocks are in fair to good condibon, Foot biocks ars maintain tha long-term stabily of the tunnel Future ropasrs
covered m ballast and debns along west skicwall, Badroch appears o be  [should includa installsbon of rockbolts (row-spacing 5 fest,
Tunber Sela on Wood Foot loss than 2* bahind imber lagging {lagging aimont complete throughoul fiva 12'long rockbolis per row) and applicabon of 4”-thick
4460 580 | __ Blocks wath Timber 4 N secton) _ stesl fiber remiorced shotcreto )
Tumbor seis at 4'-spacang on wood foot blocks with trmbar lagging, Dry Remove imber sals and rotted Umber lagng and cloan
umibor and foot bincks am in farr io good condition gencrally, Lagging fell  jarea from rock debns,
out in wos! sisewall, rotied at batiom, some rock debns betund lagging, - install rockbolts {rockbott rows at 5-spacing, five 12Hong
Tunber Sets on Wood Foot Exposod Bodrock appears o bs massive and competent rockbolls per row),
|__5+80 5495 Blocks with Timbor Lagging 4 N . - Apply shotcrate to the desved thicknoss of 4 inches _ 31 1080] = 13§ _15] E |
Tumbor sois al 4' spacng on wood foot blochs with trbor logging, Dry (Cumment condibons of Lmber kmng and wood foot biochs e
umber and fool blocks are i farr to good condition generally, Tracks slart  [far to good generally However Umbor will dotonorals aver
Twmber Sots on Wood Foot lo bocome muddy again al around Sta 6+20 with signs of pumping ime and may cause problems in thesa sechons in the future
595 8444 Biocks with Timber Lagging 4 N _ Replacing the umber kning with rockbotts and stoet fiber
Tumber Sets on Concrote Tumbor sota at 4'.spacing on concrels cusb with bmber lagging, Footing of  |reinforced shoicrate s recommended in the future In order to
6+44 7429 Curb with Timber Lagging 4 N 8 _ ]posis ombedded in concreta curb one nch Dry mamntsn the long-term stabity of the tunnel Futwo ropsars |
tmber sets at 4'-spacang on wood foot blocks with imber laggeng, Dry, should include nstallation of rockbolts (row-spacing 5 foot,
mmbar and lool blocks are m fair ko good condion gonerally, Tracks are wn [five 12'-ong rockbolls per row) and applicabon of 4”-thack v muddy ballast
Timber Sets on Wood Foot poor condibon and totally sunk n wot mud, seggng (lowered?) irack at lalsal fber reniorced shotcrote ) ISta 7+00 Io
7420 7+88 Blocks with Timbor Laggmg 4 N _ |pproxmately Sta 7450 11+00
Timbar sats al 4*-spacng on wood oot blocks with umber laggng Remova Umber aets and rotted tmbor lagging and cloan
- Enst sxlewall Rolied laggng with debns pded up 8-12" hugh behand 1t, one Jarsa from rock debns,
posi s rotied, Badrock 1s exposed roughly 2° bohend lagging - Inatall rochbolts (rockboll rows at 5™-5pecang, fvo 12-Hong
Timbor Sets on Wood Foot rockbolls per row),
7468 7+80 Blocks with Tumber Laggng 4 N . . - Apply shoicrate to the desred thcknoss of 4 mchey 2| _120F esd| 104 12 4]
Timber sois al 4'-spacng on wood oot blocks with tmber lagging Dry, (Cusrent condibons of mber lireng and wood foot blocks aro
Timbeor and foot hiocka are n far to good condibon genorally, Severe fz2ar to good generally However tember will dotcnorate ovor
drainggg problom throughout ths section Track. ditchos and footngs of umo and may cause problems in these sectons 1n the future
Jhmhor sots aro antrely coverad in wet mud Reptacing the trmber neng with rockbolts and steo fber
%nn:oﬁas_-agﬁ!lass.gasﬁneqj
maantasrt tha lorg-term stabdity of the lunnel Future repars
should include nstallaton of rockbaits {(row-tpacng 5 feal,
1244ong rockbolts per raw) and application of 4°-thick
Tumber Sets on Wood Foot stool fiber reinforced shotcrate )
7+80 8452 Blocks with Timber Lagging 4 N _ . . 1 _
24-1-03505-002
rarkgw ODOT Rail Shudy
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Shannon Witsont Inc

ODOT RAIL STUDY
TUNNEL 17
Coos Bay Subdivision, Oregon
MP 727.70 to 727.83
Station Length, it Repair Level _ Lining Concrato Curb Commants Repairs StosiSets | Rockh “Sho Tirter Sets__[Comments
From To Type | _SotSpacing ft | YMN | Height above TOR in ft No | Rows | LF (3 €y 3 €y L3 No  19/13/08 Visht
Tumbor sets at 4'-spacang on wood foot blocks wilh tmber lagging, Enim |Remove Umber sots and bmbar lagging and clean area from)
_uon.o_..u-oeon‘n.i:w- wood boards wero usod to strap sots logother  Jrock debns,
‘ool blocks are crushed Bedrock appoars to bo close belund lagging - Install rockboits {rockbolt rows at 5-spacing, five 12'Jong
Tamber Sets on Wood Foot rockbolis per mw),
852 8+69 17 3 Biocks with Tamber Lagong 4 - Apply sholcrets la the deswed thickness of 4 inches 3] 180 1224] 1) _17] s
8+69 9+03__ T Sholcrola over Bedrock — B _ |

N
N

9+03 10+54 151 Shoicreto ovor Bodrock Y 12 rack sppoars to bo lowerod m lhis saction _
Y

10+54 11+45 N Sholcroto ovor Stool Sots_ 2

1145 | 12+00_ 55 Concrolo Berrel  ~ ~ — —— .- . —_|concrmic barro! Socpege in crown a1 contact of barrel and sleel sets —
12400 | 12+00 [ Concrete Portal s
Total Length (1 } 1200 Total ol o] e8| aso| 3168 8l ol ol =] 4]
" Repar Levei 3 (1) 17
"~ Ropaw Lavel 4 (R 12
Repar Lovel 4-5 (1 =1._L _
Repax Levei 5 (1 1156] (s Unvl Ries S5300ipar aet] "Est_Tolal Consiruchon Cosls - —
{Esi Urul Rawes $85/per LF Est_Total Construchon Costs  [$40 800
(Est Und Ratos_$110/por CY) Est Total Consiruction Casts  [S0

tepar Level

Repairs shoukd be completed smmediately to <6 months (Esl Ural Rates $1000/per CY) Esl Total Construchon Costs  |$38 000
2 Ropairs should be compictod i 0 to 12 months {Esl Removal Unil Rais $1600/por sot) Est Total Romoval Costs 522,400
| 3 |Repairs should be compleiad m 12 - 30 months Esi Sub Tolai for Repaws $101,200

i jRepairs should ba compleiad m 30 - 48 months Maobeizabon (16%) $15,180

Mo immodiate ropairs roguired based on the curent condibona Contngoncy (20%) $20,240
Est Toial of Consiruction Cost $136 620

24-1-03505-002
rarkgw ODOT Rail Study
6129/2008 Table 8 Coos Bay Tunnol 17



ODOT RAIL STUDY Shamnon Whson lnc
TUNNEL 18
Coos Bay Subdivision, Oregon
MP 734.48 to 734.77
Station Gommaents Rapairs Stosl Batn Rockboks “Bhoterete Timber Bats Comments
From To Reoven LF [3 ] n Mo 9/1308 Vish
Ballasl v dity
ISta 0+00 o
0+00 0+00 _ 1 | | 4+00
Shotcrete over Stoel Sots at 2*-specang on concreto curb, Shotcroto ~6*
0+00 | 1102 Sholcrate over Steel Sa 12 ___|thick over steel sets Dry B
Shotcrete over Stoel Sets at 4 apatang on concreto cub Shotcrato ~6°
1#02_| 4400 Sholcrata over Stesl So 12 thick over steel sats Dry
Shotcrete over Steel Sels at 4"-apacang on concreto curb Sholcreto ~6"
over siect aois, Dry Gradual chango in curt hingh beganring at the
4400 _|_4s12_ Shotcrete over Sisel Seis| o Nosth Portal (12" above TOR 1o 0" sbove TOR)
Shoicrete over Steel Sals at 2”-spscng on concrete curb Shotcroto ~6-8"
thick over sieel sels, Dry ganerally
- Crack along center kne of crown between Sta 5+70 and 6+30 dnp from
masting dram i crown adjacent lo crack at Sta 5+82
- Abrupt change in curb hexght, raised 6° et Sta 5+84
4412 | 6+04 Sholcrels over Stesl Sats Oand & - Fouled tracks .
Sholcreta over Sioal Sets at 2-spacing on concrots curb Shotcroto ~6-8™
thick over sieel seis, Dry
B+B4 | Be05 Sholcrete over Sisel Sais Sand0 _ |- o change in curb henght, lowered 6" al 5ta 7+00
Boitom of umber posts andfor wood fooling blocks show wubal stages of Replacament of wood footng biocks (and bottom of timbor
detencraton bt do not show signs of advanced drstress or movemant posts when dotanoratod) Establish now foating for imber
sols with sholcreto on bodrock or n mnimum of 2 fi balow
top or rad, whichevor 1s shallower
OR
Timbor Sots on Wood Romovo costing tmber bung, mslall rockbolts {row-spacing
" | Foot Blocks with Timbar 5 leat, five 12-Hong rochbolts por row) and apply 4”-theck r ﬁ
oy | ge22 — Leggng - atool fiber reinforced shotcrole) 3 ,84 1224] 15| 17 5
Bottom of imber poats and/or wood footing biocks ars sovermly (Cuiting and removal of delenoraled woad fooling blocks and
detenoratard, show signs of crusheng, squoezing, andior shifing, andior aro frotted bottom sorlions of tmbor posis  Estabiish now foolng|
crackod Sels sagging by 6° Lo 12° along oust wall for lsmber sata with shotcrele on badnock or B mnevem of 2
Nt bedow top of rd, whechevor rs shallower
OR
Timber Sets on Wood Remove exsting bmbor lvung, mstal rockbolls (row-spacng
Foot Blocks with Timber 5 leet five 12'-long rockbolls per row) and apply 4"-tuck
9422 | 9+38 Lagging stec! fiber remforced sholcrete) 3] 180] 1008] 12 5
_wogggﬁlnoown:&ﬂi_szﬁg;ilu&-& Replacement of wood fooling biocks {(and bollom of tmber
dotenoraton  but do nol show agns of advanced distress or movemend posts when detenorated) Establizh now footing for tmbor
sets with shoicréto on bedrock or &8 minemum of 2 ft below
or rail wiichever 13 shallower
Tunbor Sals on Wood Remove axsting trmbor linng nstall rochbolts (row-spacing
Foot Blocks wilh Timber feot, five 12-ong rockbolls per row) and apply 4°-theck
9438 9+60 Laggng stool fiber rmnforcod shotcrote} 5 ﬂxuur 1728] 21 24
Boltom of bmber posts and/or wood foobing blochs are sovercly Cutting and removal of detenorated wood footing blocks and
detonorated, show 5igns of crusheng, squecaing, and/or shiting, andlor are Jrotted bottom scctions of tmber posts  Establish now footing]
crackod Posis pettiod 12° n many arcas on both sxdos of tunnnl for bmber sots with ahotcroto on hodrock or a mmwmum of 2
ft bolow top of ratt whechover 1 shallowor
OR
Timber Sofs on Wood Remove axisbng kmbor kning nstall rockbolts {row-spacing
Foot Blocks wath Timbor 5 foat five 15 Hong rockbolts per row) and apply 8"-thick
9+60 | 10+78 _ Lagging sicel fiber remiorced sholcrete) 24| 1440] o456 108} 18 3
Six posts on tho enst sidp kicked out at the bollom and shflod into tunnal byRemoval of six oxisting imber sots (or shifted posts),
up to 2 t {smalicst dstance to nogrest el 18 35t moasurod at top of inatallatron of six replacement steed sots, Installahon of
rad) Rock fragments and crushad rotied tmber laggng s caught betund  Jrockboits {rockbolt rows at 5'-spacing. six 15 Jong mckbolts
displacod kmber posts  Bedrock 13 exposod locally row) Apphcaton of sholcrete to tho dosired thickness of
6", Footing blocks and bottom of posts of Lhe two scis to the No overall
Timber Sots on Wood south of the lailod area need o be cut and romovod, and chango n
Foot Blocks with Timbor then replaced with shotcrete alongthcoastede = | | 1 | 0 | 1 1 | |  |unnol |
10+78 | 11+10 Laggng 6] 5400 2304] 42 32 9lcondiions
Bottom of umber posts and/or wood foating blocks are severcly Cutting and removal of detenoraled wood fooling biocks and Ié
dotonorated show signs of crushing squeezing, andfor shelting and/or are Jrotted bottom secbons of tmber posis Establish now fooling]
cracked Sagged posts on east side between Sta 11+10 and 1200 for bmber sets with sholcrele on bedrck of & meumum of 2
sagged posts on west sice betwoon Sta 11+00 and 11+20, Sta 11472 and [t below top of rail winchever i shallower
11+76,and Sta 12472 and 12+80) OR
Tenber Sels on Wood - Fouled trach shoulder heaving from Sia 11+20 Io 12+30 Remove exisiing bmber inng mslall rockboks {row-spacing
Foot Blocks with Timber 5 foot, five 12-iong rockbolls par row) and apply 4™-thick
11410 | 12+80 — Lepgng sloal fibor renforcod sholcrelo) 34] 2040] 12240] 154] 170 44]

Tablo 7
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ODOT RAIL STUDY Shannon Wilson Inc

TUNNEL 18
Coos Bay Subdivision, Oregon
MP 734.48 to 734.77
Station Longth,it | Repair Level — Linin " Concrete Curb Commants Repams Sieel Betn o ~Shotcret “Concrets Tinier 8ats | Commants
From To Type Set Spacing, ft | YN | Helght shove TOR. In Ko | Rows | IF L3 ey L3 c¥ No | 91308 Visit

_wﬂgaggrniﬂigﬂﬂuimng_iznsnoug Replacamant of wood footng blocks (and boltom of umbor

dolonoration, but do not show Signs of advanced astress or Mmavement pasts when delenorated) Esiablish new footing for tmber
sols with shotcrate on bedrock or & minmum of 2 ft below
top or red, whachever 18 shallower
OR

Timber Seis on Wood Romove oxistng bmber Inng  mstall rockbolls {row-spacng
Fool Blocks with Timber 5 foot, five 17°-lang rochbolis per row) and apply 4"-theck
|_12080 | 13+22 42 3-4 _Legging I a N steel fibor rowrforcod sholcrels) _ 8l asol 3024]  38) az| 12

Bottom of t.mber posis and/or wood foobng blocks aro soveroly Roplacemant of wood looling blocks (and bollom of umber

datenarated, show signs of crushing, squeeang and/or shefing, and/or are |posts when detenorated) Establish new footing for Umber

cracked Sagged posts on east side between Sta 13+22 and 13+58 (~12"- |sets with shotcroio on bedrock or & rminvmam of 2 i below

sag), and Sta 14+06 and 14416 (<6"-sag), Sagged posis on west ade top or red whechovor 3 shellower

belween Sia 13+22 and 13+50, and at sla 13484 OR

Timber Sats on Wood Remove existng kmbor lning nstall rockbolts (row-spacing
Foal Blocks with Tunber 5 feet, five 12-ong rockbolts por row) and apply 4"-thick
322 | 14+20 88__ Laggng | _4 N _ - _ sloel fiber renforced shotcreto) . 20| 1200 7ose| 88| . g8} 28|
Timber posts and lagging wn faxr to good conddion (Cument condibions of mbor linng and wood foot blocks are

fair to good gonerally Howaver, tmbar will dotanorato ovor
tme and may causo probloms n theso secbona in tho fulure
Roplacng tho imber knng with rockbolts and ateol fiber
reinforced sholcroto 15 rocommended i the future m oncer o
mantam tho long-term siabity of the unnel Fulune repars
should nchude matallation of rockbotis (row-spacing & fesl
five 12-ong rockbolts per row) end apphcation of 47-duck
sioe] hber renforeed shotcrete

OR

Replacomont of wood footing biocks and boliom of umber
posis when detencraled Estabhsh new foolng tor Lmber
msets with sholcrate on bedrock or & mnemum of 2 L below
Twnber Sots on Concrota top or redl whechever 15 shallower )

14420 | 14482 €2 Curb with Timber Lagging| 4 y | 8 _ .
Posls on east side shufted into tunned ol the boltum Rubble and detached [Removal of len exsting bmber sets, Installabon of rock bolts
rolled tmber lagging and cnbbing caughl behand posis between Sta 15+20 |(rochbolt rows at 5-spacang 3ix 15'-jong rockbolts per row}
and 15+27 Timber set 13 nussing ol Sta 15+18  Tunber laggmg rotted anda JApphcabon of shotcrete to dessrod thickness of 6
messing locally, Somo tmber sats are separaied at butl jonts and from
Timber Sats with Tamber twnber laggmp, Posts are rotled at the boltorn along the east side between
| 14+82 2! 45 Lapgng 4 _ _ 1 Y [ Sta 15+00 and 15+10
15427 |_15+80 83 ConcreteBamel | Concrete barrel _
(15480 | 15+80 0 _Concrete Portal South Portal @ Sta 734 77
__Totel Longth (Rt ) __ 1580 Tolal 0]
Repax Levol 1(ft) ki
Ropar Lovel 2 ()
opar Lovel 34 (1) | 8 COST ESTIMATE FOR REPAIR LEVELS 1 AND 2
Ropar Lovel 5 {ft ) i Est Tolal Steol Sets (No ) O[Est Unit Rates sat) Esl_Total Construction Costs
Esl Tolal Rockbolls (LF) 8075|(Est Unit Rales_S85/per LF) _ Ext Total Constructon Coats _ |$516 375
Esl Total Concrete (oy) O|(Est Und Rates $110/per CY) Ewt Tolal Coneluction Cests  [$0
) Ropairs should be completed immodiately to <6 months Est Total Shotcrote (Gy) Est Total Construchon Costs  |$482 000

[ER2IN| Ropairs should be completed in 0 to 12 months

| 3 |Repaira shoukt be completed in 12 - 30 months
RGN cpairs should be complatod in 30 - 48 months Mobwlizaton (15%) $178 756
H No immediato ropoirs mquired basod on the curront condibons Contngency (20%) $235 675

Est Tolal of Level 1 and 2 Construchon Cost $1,580,808

Est Tolal Timbor Sots _z.u }

Ol(Est Unit Rates $110iperCY) _~ Est Total Consiruchon Costs 50_
536](Est Unit Rates $1000vpor CY) Est Total Construcbon Costs 13536 000
149]{Fs! Ramoval Unat Rate $1600/per sol) Fsl Tolal Removal Costs [$238.400

Est Sub Total for Repairs $1,372,3/5
Mobdizabion (15%) $205,856
Contngancy (20%) $274 475

Est Toml of Conslruction Cost $1.852,708

24-1-03506-002
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ODOT RAIL STUDY Shannon Wilaon, Inc
TUNNEL 19
Coos Bay Subdivision, Oregon
MP 745.62 to 746.41

Comments Repairs Staal Betn Shotcrete |ﬂﬂi Timber Sety
No Rows LF L3 7] L3 3] Na
MF 745 82, Siun slides a1 the west side of tho portal ares
n the past snd resuliad in blocked dramage {muddy back and
maxde the unnel) — — | —_ — — —
=6 thick ovor sigel sals, dry, foulod iracks _ —_— —_— — )
~a over scix, dry fouled tracks —
applied over bedroch. shoicrete cavar is thn in general (05" to  |in general the sholcrele apphcahion over bedroch appears o be
-0+00 [thm {loss than 2 mches) throughaut tha tunnel, the shotcrete 1a
10 2+10 (approxz ) 5curved track - Dranage [net nwnforced, Color changes of the shotcrate indicate muliple
olong both sdos of tunnol are i very bad shape and essansally non-Jappacutons n the past suggestng repar of prviously spalled
mnt, fracka are coverad n mud {no batast visbla until ~Sta 7+00) shotcrote, In general, tha present shozerato cover in the tunnel is
cioar and show up approxamalely botween Sta 5+00 and 6+00 n good condrzon end doas not show wgna of crachmng and
—_ —_ p dezonombon. However, spaling shalcrels wes — —_ I —_
g shotcrate in tunnsl crown (=~ 557, shotcrate fragments on track observed & several locahons m the bmnol some assoctad with
. small rockfalls, It i rocommendod to cover axpasad bedrock m 60| 3 _
rets spplied over bedrock. shotcrote cover 13 Lhin in general (0570 |arona whera shotcrote is spaling (sdewalls 2°-thich apalied
) 4"-{nck) wilhen the nexd 48 Lo 60 morehs m onder to | —
ling shotcroto in &nnel crown (- 6%3°) assocetad with roch fall, furlhar weathenng and doienoraon of badroch and
o fragments snd rock fragments (largest roch ~ 4'x2'x7) on trach polontal rockialls, ttes wil aiso help o prevont the spafing trom
progressing into the exstng shotcrele apphcation surounding 1 L 9 _q _{ L
ris thm in genersl (05" to  Jthe spalicd ereas Dua i the generally thn shoicrote cover now
. sialing of shewcrotn has in ba oxpociad w the futurs at any
th bon thioughout the nnel because of the good condihon of
nts and smad rock on track the existing sholcre’e cover and the dry state of the tunnol howey 360{ 3
n genoral (0 57 to

imutbple applicabons or previous shotcrets repair work
Saght drp from E-spring'ne st Sta 13460, -
Both ditchos aro sitrd up and muddy agasn startng at around Sta 26+00

Spalmg sholereta in hmnel crown (~ §'-15 -wnde area) assocratod with Fock
—|tot. shotcrte fragmants and amab rock fmgments on ground . - —] W8 _ | —]-
Shotcrete applwd over bednock, shotcrete cover 18 thn in general (0 5”10
_feor-tek) — —_— —_ —_

Spalng sholcrets across tunnel crown (~ 20'-wide) asaociatad with rock
il sholereds | s And amall rock Eragmants on ground

24-1-03505-002
ODOT Rail Study
Table 8 Coos Bay Tunnol 19



ODOT RAIL STUDY

Shannon Wison Inc.
TUNNEL 19
Coos Bay Subdivision, Oregon
MP 745.62 to 746.41
Concrets Curb Commanis Rapaira Bl Brta Rochboks Shottreh Conciee Timber Sta
Sst Spacing, ft YiN_| Height ahove ft No Rows LF [ o o ] [™)
Sholcrete applnd over bodroek, shotcreto cover i thin In general (0 5" 1o
0" thack) -a142
N lo 41+38 Seepage al spnnghne slong W-sidewal _ _ — — _
N Spaling sholcreio: m baiel Giown (9'4') . (T N
N _ Concroie Barmal
South Portal  MP 41 Shun sldes at the aast side ol the porlal area
m the pas! and resulted sn blocked draunage (muddy track and
N ngide tha tunnel —
Total
COST ESTMATE FOR REPAIR LEVELS 170 § _ _
Est Total Sledl Sets (N0 ) on_m.-. Una Rales_$5300/por set) a1 Totl ConAtrackon Costs
Est Total Rockbalts (LF) O[(Est Urst Rates $85/per LF) Esl_Tolal Construrion Costs $0
Est Tozl Concrole {cy) _ _  OJ(Est Unat Ratos $110/per CY Est Totel Conslruchnn Costs _ |50 — -
Em Toeal Sholcroto (cy) 191](Est Unst Rates $1 cY Es!_Total Conslruchion Costs~  [§191,000
Est Toinl Timbor Sets (No ) OJ(Est Ramoval Unit Rats $1600/per ser) Est Total Romoval Costs {80
Est Sub Tolal for Repars  $191,000
mmethate rapairs requirad based on the curmeni condiions Mobskzabon {15%) 528,850
Contingency (20%) $38,200

Est Total ol Cormylrachon Cost $257.850

Tabis 8

24-1-03505-002
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ODOT RAIL STUDY
TUNNEL 20
Coos Bay Subdivision, Oregon
MP 750.12 to 750.28

Shannon Wilson Inc

Statlon Comments Repairs ﬂisl RockboRs Iﬂl—.n-n-l- _Concreie Timber Sets
From T SetSpacing, t | YN_| R | o | Rows " w N
0+00 00 N

- Thin crack with soopage on wes! ssdowell at ~Sta 0+09
- Open crack (1/4™-wida) i cast adewall at ~5la 0+25
00 0+54 N - Scattered dnps around Sta 0+42
0+54 1+53 N
1453 1473 35 Y 8 8 2] __| 576} 672] 124
- Spalled shotcretle m crown (2x27) al Sta 2+19
5 rochbolts scallored in crown botween Sta 2+23 ano 2429 dnp abave
spnngne
Spalied shotorote (2%2) along wost wall a1 Sla 2448 2+51 and 2458,
- Seepage in west wall 8l roughly ~Sta 2+70 (Tault?),
1+/3 5+08 N - Spalicd shotcrolo in crown (3" x 1') at Sta 4+11
(Ganorally thin shoicrolo cover, aspecially in crown  Shatcrsie 1s nol Due lo relativaly large swze of areas with spallod shotcrete {(n
reinforcod Dry in goncral, addiuon 1o occasional rockfalls evdently) ot 15 recommended o
=5 to 7'-hgh overbraak amea betwasn Sta 5+08 and 5+38 across cyown, r and secure the area with & 2° (over exshing shotcrolo in
shotcrolod from Sta 5+08 10 5+24 with pome spalling at Sia 5+10 (4%4"),  |sxiewalls) to 4” (over exposed badrock)-lick stocl fiber
Sta 514 {3'%2"), Sla 5+21 {5'%2"), and Sia 5+22 (1'x3') large spallng area |[renforced shotcrele cover
vath bodrock exposed botwesn Sta 5+24 and 5+38, asscciated with
scattered rock fafl as indicated by debns on tunnel floor,
. Spalling on sast wall at Sla 5+37 (2x2) and Sta 5440 (4'x6)
- Spalled shoicrote m crown at Sta 5+48 (3'x3')
5408 5+53 N 240 . .
Shoicreted sieel sats o bndge overbreak/cave-n anca (stesl sets go nol  |Estabhish a buikhoad on bolh onds of the steol set seclion and
touch and support ground m crown, jocally), Overbreak s 3'-5° high n _us_auasigsssgnna:uﬁ! Thuis may
crown No signs of mstabditios or roch falls were obsorvod, Secton consists froquare Tho apphcabon of shoicrote at oach ond of the sechon
of 12 stool ot .-:.u_! ng gonerally last 3 sols at the south ond of
5+53 5+97 4and I Y 8 X . 7 1056] 117
5497 8432 N
Covor exposed bedrock in areas whers shotcrets is spalling
8432 g+54 N —-.:n:n_...nqlcila Z-thack spalied aroas 4°-theck) - 1584 14] -
8454 7414 N
—nuo&..o-nonea bedrock in areas where shotcrols is spalling
7414 7426 N incluring sidswalls 2°-thick lad areas 4°-thick) 864 8 .
7426 8420 N
= |- Scowemng behind concrele bamal al contact at Sta 8+20, -
Dnp zone in crown at St 8«41,
8+20 Be+74 N from crack in wasl sidewall at Sia 8445
8+74 8e74_ N
— Towm Lengin (1) Totel ) I O] 6264 1728 .
Repar Lavel 3 (1)
_aa—-n-_..!o_:_s
| Ropar Lovel 4-5 (Rt) _
mbm Level 5 (1L ) Esl Total Construcbon Costs D,
Est Total Construction Costa
Lavel Est Total Construchon Coata $26,510
Repars shouid ba compisted mmmedralely 1o <& montha B0|(Est Unil Rates $1000per CY) Est Total Construction Costs__[$60,000
Ropairs should bo compiated m O o 12 months 0]iEst Removel Unit Rate $1600/por sot) Est Total Removal Costs 30
should bo compietad in 12 - 30 months Est Sub Tola! for Ropurs $97,110
Ropars should bo completed in 30 - 48 months Mobrhzaton (15%) $14 567
No irmmecdkate repars requared based on the cumont conditions Contingency (20%) $10 422
Esl Tolal of Consiruchon Cest $131,099
24-1-03505-002
0ODOT Rail Study
Table 9 Coos Bay Tunnel 20



ODOT Rail m:-n% Shannon Wikson, Inc
TUNNEL 21
Coos Bay Subdivision, Oregon
MP 751.21 to 751.30

Station Comments Rapans Biesl Sets Rockbolts Shotree “Concrea Tonboer Setz_|
From To Set § [ YN ft No Rows | LF r <y [ cy No
_0+00 000 N North Ponal @ MP 751 21
In general dry Thin crack across concrolo barrel with some soopago at Sla
0+00 0+55 N 0+10 _
Shotcrele cover gonerally in good condibon, Shotcrete was apphed after  JExtond 3™-thick sholcrels cover Lo the base of the sidewalls in
tunnol flre Sholcrete 15 steol fibor reinforced, Exposed bedrock at bottom 3' Jorder to provont oxcessive weathenng and delenorabon of
4" of sdowalls (woathored sendsions with scatlared siltstone layers), oxposod sandstong which could resull In undemmining and
bedrock debns and shotcrate rebound pded along both sidowalls, spakng of the exrsting ehotcrete apphcabon
- 3 rockbolls In crown at Sta 0+70
- 4 rockbolls in crown east of conlor ino at ~Sta 1+94
- Thin crack m crown 4 rockbolts m crown at ~Sta 2+40
0455 3+83 N _ | s8] ) _
Non-reinforced shotcreto over stoed sets, Dry,
- Wine mosh expased at ~5Sta 3+75,
__3+83 4+24 25 Y ____|]- Scatterod gpalling batween Sta 3+83 and 4+24), -
Dry In gencral
4+24 4+78 N ___ |- Moxst with some dnpping al Sta 4+32 | - _
4478 4478 _ N South Portal @) MP 751 20 [-T
Towl Length ()] . Total o0 0 2696) 4] O] .L o 0]
Repar Lovo) 4-5 ()
Repar Level 5 (L)
un_m-_:_.-:al_na $1000/per CY) Est_Total Cons! 558:033 $34 000 _ — _
OJ{Est Removal Unit Rate $1600Vpe sot) Est Tolal Romoval Costs |30
Est Sub Tolal for Repairs $34,000
Mobization {15%) $5,100
Conlingoncy (20%) $6,800
Est Tolal of Comsiruction Cost $45,900
24-1-03505-002
rarkgw ODOT Rail Study
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